Tailoring the foreign body response for in situ vascular tissue engineering.
This study describes a screening platform for a guided in situ vascular tissue engineering approach. Polymer rods were developed that upon 3 weeks of subcutaneous implantation evoke a controlled inflammatory response culminating in encapsulation by a tube-shaped autologous fibrocellular tissue capsule, which can form a basis for a tissue-engineered blood vessel. Rods of co-polymer were produced using different ratios of poly(ethylene oxide terephthalate) and poly(butylene terephthalate) to create a range of physicochemical properties. In addition, a set of different physical, chemical, and biological surface modifications were tested on their ability to actively steer this tissue capsule formation using a rat model as testing platform. Tissue capsules were mainly composed of circumferentially aligned collagen and myofibroblasts. Different implant material resulted in distinct differences in tissue capsule formation. Compared to its unmodified counterparts, all surface modifications resulted in increased wall thickness, collagen, and myofibroblasts. Oxygen plasma-treated rods resulted in loose tissue arrangement, collagen, and collagen/TGF-β-coated rods yielded thick, collagen-rich, densely packed tissue capsules, though with a random distribution of myofibroblasts. In contrast, chloroform-etched rods provided homogenous densely packed tissue capsules, completely populated by myofibroblasts. In conclusion, by varying the implant's surface characteristics, tissue capsule composition, cell distribution, and tissue arrangement could be tailored, enabling controlled guidance of the tissue response for in vivo vascular tissue engineering.